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BACKGROUND

The Henrys Fork of the Snake River between |sland Park Reservoir and
Asht on Reservoir has |ong been a fanous rainbow trout fishery. The area has
al so becone a Popular wintering area for waterfow , particularly trunpeter
swans. By the |late 1980s, Harriman State Park had becone the nost inportant
winteri n% site for the Rocky Muntain Popul ation of trunpeter swansv\f Figure 1)
(Shae 1993). Duck and goose wi nter use has also increased. Waterfo on the
Henrys Fork typically select |ow gradient areas, which tend to have an
associ ated hi gh abundance of aquatic nmacrophytes. The aquatic macrophytes are
a forage base for wintering waterfow (Shae 1993).

Congregations of waterfow were great enough in recent years to
overﬁraze the aquatic plant communities (Kadl ec 1991). These events occurred
at the peak of drought conditions and at the peak of the trunpeter swan
popul ation wintering at Harriman State Park (Shae 1993). The result was a
change in the species conﬁosition and abundance within the aquatic plant
conmmunity (Kadl ec 1991; Shae, personal conmunication).

The aquatic plant comrunity was doni nated by perennial species.
Perenni al species, such as water mlfoil Mriophyllum exal bescens, Ranuncul us
aauatillis, and el odea El odea canadensis, are of key inportance to the
throIogy of the river because they do not senesce in winter (Kadlec 1991).
The dense mats that they formserve to inpede flows, slow velocities, and

i ncrease depth and channel vol une (Shae 1992). Waterfow grazing has effected

the perennial plants, and they have been replaced in sone areas by annua
speci es. Annual species, suspected to be pioneer species (Kadlec 1991) such as
Zanichellia spp. and Callitriche spp., have becone increasingly abundant in

recent years. These two plants are sonetines called the "cheat grass" of the
aquatic world (Shae, personal comunication, 1993). These alterations in the
aquatic_nacroPhyte_connunity have inpacted the h%drology of the river by

i ncreasing velocities and decreasi ng depth and channel vol unme (Vinson 1992;
Vinson et al. 1992) (Figure 2%. The Henrys Fork has a uni que hydrol ogic
regine, in that the water depth and channel volune in the | ow gradient reaches
are driven by the density of aquatic macrophytes (Shae, persona
conmuni cati on).

THE PROBLEM

The rai nbow trout population in the Henrys Fork of the Snake River has
steadily declined over the past 15 years (Figure 3). V%% has this decline
occurred? | summarized historical information that nay have played an
i mportant role in the decline?

THE SYSTEM

Thi s paper focuses on the section of the Henrys Fork fromIsland Park
Dam downstream roughly 13 kil oneters to the | ower boundary of Harrinman State
Park. The area shall be divided into three sections for description: Box
Canyon, Last Chance, and Harrinan State Park.

Box Canyon is imredi ately bel ow | sland Park Dam receiving flows from
both the Dam and the Buffalo River. This is a high gradient (.4% erosiona
type channel with large substrate. Both sides of the river are lined with
trees, boulders, and basalt cliffs. Aquatic macrophytes in this reach were
not abundant, and were only found along_the margi ns in depositional areas
(Contor 1989). Box Canyon extends 5.2 kiloneters in |ength.



A Comparison of Henrys Fork
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Figure 1. Comparison of rainbow trout (>10 inches) and swan populations with mean flow on the Henrys Fork below
Island Park Dam.



Aquatic Macrophyte Densities
and Water Depths

in the Henry’s Fork at Harriman State Park
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Figure 2. Aquatic macrophyte densities and water depths in the Henrys Fork at Harriman State Park.
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Figure 3. Box Canyon wild rainbow population estimates for fish over 250 mm in length.




Last Chance begins at the | ower end of Box Canyon and extends downstream
1.8 kiloneters to the upper boundary of Harriman State Park. This stretch is
a transition fromhigh gradient to |ow gradient (.3%. Last Chance is w der
than Box Canyon. The substrate in Last Chance is npostly cobble and gravel wth
sone boul der clusters along the shore. Aquatic macrophytes were abundant
in the past, but ny 1993 observati ons showed an inpacted plant conmunity in
the early stages of recovery.

Harriman State Park is a | ow gradient (.12% depositional type section
characterized by snaller substrate. The channel is very wi de, and Contor
(1989? noted an abundance of dense aquatic macrophyte beds over enbedded
gravel substrates. These nacrophytes were also inpacted and in the early
stages of recovery based on nmy 1993 observati ons. The banks of both Last
Chance and Harriman State Park show signs of |ivestock inpacts.

AQUATI C MACROPHYTES

Density and abundance of aquatic macrophyte beds are the nost inportant
controlling factors of water depth and channel volunme in the Henrys Fork. The
occurrence and abundance of submersed aquatic nacrophytes are determ ned by
four factors: light, nutrients, nechanical effects (waves, currents, etc.),
and herbivory (Kadlec 1991). Herbivory is the nbst obvious and inportant
i rpact to nmacrophytes in the Henrys Fork. Waterfowl feed on both the above
ground and underground structures of these plants. The anmount of above ground
bi omass of these plants directly effects the hydraulics of the river (Vinson
et al. 1992). Dense nacrophyte beds dramatically inpede water novenent, which
results in |lower average cross-sectional velocities and greater depth at a
specified flow volume (Figure 2) (Kadlec 1991). When aquatic macrophyte
densities decrease, average flow velocities increase and depth decreases
(Vinson 1991). When depth decreases, channel volume al so decreases, which
usually results in dewatered shoreline habitat. The underground macrophyte
structures are responsi ble for maintaining the perennial nature of these
critical plants, since they regenerate vegetatively rather than b¥ seed.
Reest abl i shnment of the aquatic plants has becone increasingly difficult
because increased velocities with | arger substrates are unsuitable for
establishment, growmh, and survival, as are areas that are periodically dried.
Thus, | oss of macrophytes sets in notion a set of environnental changes which
make recovery slow and difficult (Kadlec 1991).

Shae (1993% and Kadl ec (1991) have provided the follow ng brief
chronol ogy of the decline in aquatic macrophyte abundance:

* 1987-88 winter Heavy ice cover on the river
* 1988 sunmer Macr ophyt es abundant .
* 1988-89 winter Heavy ice cover on the river, drought extrene,

many swans starving.

*-1989 February Energency flows rel eased fromDamto break the

ice so swans could feed
* 1989 sunmmer

« 1989-90 Wi nter No dat a.

Low i ce cover due to mld weather, nmany
* 1990 sunmer wat erf o wi ntering.
Huge decrease in plant density.
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* 1990-91 winter Heavy ice cover, nany swans, trapping/relocation begins.
* 1991 March Little aquatic vegetation

* 1991 sunmer Sone vegetation recovery.

The Rocky Mountain Popul ati on of Trunpeter Swans were in need of
di spersion. Biologists began trapping and relocating swans during the w nter
of 1990-91. This was an effort alned at expanding their niE{ation rangg. The
swans had becone dependent on Harrinman State Park and Red Rock Lakes tiona
Wldlife Refuge as a primary wintering area. In this area, where hunting is
prohi bited, use by wintering waterfo increased in the late 1980s.
Col | ectively, swans, ducks, and geese contributed to the overgrazi ng of
aquatic plants in the Harriman/Last Chance area. \Wen swans started grazing
in an area, the depth decreased (as a result of the |oss of vegetation), which
made nore vegetation accessible to thenselves, as well as ducks and geese.

_ Waterfow dispersal, in order to reduce herbivory, was essential. The
si npl est method (aside from hunting pressure, which is not a viable option)
woul d be to allow the birds to eat thensel ves out of house and hone. This
woul d force the birds to disperse. This option was not sel ected because of
fisheries interests (Shae, personal conmunication, 1993). It should al so be
nmentioned that ice cover on the river prevents herbivory. Hazing waterfow,
as a substitute for hunting pressure, was inplenented al ong with the range
expansi on efforts. Trapping/relocation and hazi ng have been successful so far
(Shae 1993). The nunber of wintering swans in the area had decreased from 750
in 1990 to about 250 in 1992 (Figure 1).

FI SH ECOLOGY AND MANAGEMENT

The rai nbow trout population in the Henrys Fork has declined during the
1980s according to electrofishing data fromldaho State University and the
| daho Departnent of Fish and Gane (Coon 1978; Rohrer 1984; Angradi and Contor
1989; and Ganblin et al. 1993). Fish popul ations for Box Canyon were
estimated to be 18,800 in 1978, 15,200 in 1982, 6,300 in 1987, 5,000 in 1989,
and 3,200 in 1991 (Figure 3). The estimates coul d be decreasing for any of
the followi ng reasons: 1) fishing-related nortality has increased, 2) fish
have noved out of the area, 3) recruitnent has been adversely inpacted, or 4)
natural nortality has increased. We will define recruitment as being fish
that survived 250 mm Overharvest is unlikely because the regulations for the
Box Canyon to Harrinman State Park sections have reduced or elimnated harvest
since 1978 (Table 1) (Coon 1978; Rohrer 1981, 1983, 1984; Angradi and Contor
1989). No concl usive data showed any mgration of fish out of this section of
the Henrys Fork (Angradi and Contor 1989). Evidence indicates that
recruitment, in the formof juvenile overwinter survival, has been adversely
i npacted. Wnter trout behavior, habitat, and survival have been studied
extensively (Contor 1989; Smith 1992; R ehle 1990; Angradi and Contor 1989;
Angradi 1990, 1992; Swales et al. 1986; Tschaplinski and Hartman 1983;
Maci ol ek and Needham 1951; Hillman et al. 1987; Hartnman 1963; Heifetz et al
1986; Cunj ak 1988; Cunjak and Power 1986, 1987; Bustard and Narver 1975;
Canpbel | and Neuner 1985).

Young- of -t he-year trout that survive their first sumrer face extremne
chal | enges. The current management of Island Park Dam adverse storage for
irrigation purposes, calls for flows to be cut to roughly 100 cfs between
Sept ember 15 and November 15. This time frame coincides with the rapid onset
of winter conditions in Island Park. Early winter is a stressful period of



acclimation to rapidly changing conditions (Cunjak 1988). Juvenile fish nust
cope with rapidly changi ng water tenperatures and, consequently, rapidly
changi ng nmetabolisms (Riehle 1990). These changes can ultimately lead to a
significant decrease in body condition, which in turn can effect surviva
(Cunj ak and Power 1986).

Juveni | e rai nbow trout exhibit behavioral changes to accommopdate these
conditions. Daytine hiding behavior was adopted when water tenperatures
dropped bel ow 8°C (Contor 1989). Cl ose association of juvenile trout with
conceal ment cover was consistentlz reported (R nmmrer et al. 1983; Bustard and
Narver 1975; Angradi and Contor 1989). Conceal ment cover, as described by
Contor (1989) and Riehle (1990), included unenbedded boul der cl usters,
under cut banks, and fl ooded willows near shore. Contor (1989) reported that
rarely were juvenile trout found using dense aquatic macrophyte beds as
conceal nent cover. He stated one case where four juvenile trout were using
t hese beds as conceal ment cover where a nearby boul der cluster had been
dewat er ed

Dayti nme use of conceal ment cover is accepted as being a behaviora
adaptation to mnimze risk of predation (Angradi and Contor 1989; Contor
1989; Cunj ak and Power 1986; Canpbell and Neuner 1985; Bustard and Narver
1975; and Smith 1992), to avoid physical harmfromice formation and shifting
(Needham and Jones 1959; and Smith 1992), and m nim ze energy expenditure
(Contor 1989; Cunjak and Power 1986; Canpbell and Neuner 1985; Tschaplinsk
and Hartrman 1983; Bustard and Narver 1975). Risk of predation does not vary
seasonal |y, therefore use of daytine conceal ment cover in response to risk of
predati on should not vary seasonaIIY (Smith 1992). However, use of daytime
conceal nent cover does vary seasonally, so it seens unlikely that its use is
in response to predation risk. Physical danmage caused by ice formation and
shifting has been noted as a possible source of winter nortality for trout in
rivers (Smith 1992). Physical damage may include suffocation caused by
dewat eri ng of stream sections when anchor ice dans form dewatering of side
channel s when ice dans break; or when snow and ice col | apses and crush or
suffocate fish (Needham and Jones 1959). Boul der and cobbl e substrate may
provi de adequate protection from physical harm

W nter daytime use of conceal ment cover also aids juvenile fish in
m ni m zi ng energy expenditure and maxi m zi ng energy acquisition (Contor 1989).
Fi sh emerge fromthe substrate after dark to feed in adjacent areas of | ow
vel ocity, presumably using the darkness as cover. This energence has been
negatively correlated with light intensity. Contor (1989) postulates that the
evol ution of winter daytime hiding and nighttine feeding behavior is a result
of such stress nmechanisnms as risk of predation, tenperature rel ated decrease
in swimmng ability, netabolism digestion, and feeding.

Smith (1992) stated that the interstices of the substrate conceal nent
cover may function as a thermal refuge in addition to the above nentioned
attributes. He reported finding somewhat warmer water tenperatures within
boul der clusters than in the water colum. Cunjak and Power (1986) noted fish
aggregating near springs and groundwater seeps, as they were warner than the
mai n stream proper. lce cover also insulates the water colum. Ice reduces
heat |1 oss to ampbient air currents. Use of warmer waters would increase fish
nmet abol i sm di gesti on, efficiencx of nutrient assinmilation, and allow fish to
mai ntai n body condition without having to rely as heavily on lipid reserves
(Smth 1992; Cunjak 1988). This would lead to better survival.
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